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PREFACE 



Hitachi Dot Matrix Liquid Crystal Display (LCD) Module was developed to 
display numerals, alphabet, symbols, graphics, etc. 

The twist-nematic type liquid crystal, with a high contrast ratio was used. Due to 
its small size, light weight, low voltage, low power consumption, easy handling, etc., 
the Hitachi Dot Matrix LCD Module has been widely used as a display component 
for portable data terminal equipment, word processors and high class electronic 
tabletop calculators in Japan and abroad. 

This brochure describes the electrical and optical characteristics, external dimen- 
sions and precautions in handling the 21 standard type of products, and it can be 
used when selecting equipment. 



Note: The information contained herein is tentative and may be changed without prior notices. It Is therefore advisable to contact 
Hitachi before processing with the design of equipment in corporating this product. 
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FEATURES: 



1. By the combination of dots, numerals, alphabets, sym- 
bols, graphics, etc. can be displayed. 

2. Due to the twist-nematic type liquid crystal, bright and 
high-contrast displays cari be obtained. 

3. Due to low drive voltage and low power consumption, 
this LCD module may be operated by battery. 



4. An LSI is loaded exclusively for the LCD element drive. 
Also, a type containing a control LSI Is available. 

5. Due to its small size and light weight, compact display 

equipment can be constructed. 

6. Various types are available, from small-sized modules 
for charactsr display, to large-sized display module for 
graphics. 



APPLICATIONS: 

• Portable data terminal equipment 

• Word processor 

• High class electronic tabletop calculator 



• POS terminal equipment 

• Measuring instruments 

• Other display devices 



TABULATED DATA FOR DOT MATRIX LCD MODULES 



Type 
No. 


No. of 
display 
character 


External dimension 
WxHxT 

(mm) 


Effective 
viewing area 
WXH 
(mm) 


Cfiaracter 
dimension 
WXH 
(mm) 


Driving 
method 
Duty-Bias 


Recomt 
power 

Vdd-Vss 
(V) 


Tiended 
supply 

Vee-Vss 
(V) 


H2532A 


16x1 line 


84.0x44.0x15max. 


61x15.8 


2.9x5.5 


1/80- 1/4B 


+5 


-5 


H2535 


16x2llnes 


84.00x44.0x15 max. 


61x15.8 


2.9x4.1 


1/16D-1/5B 


+5 


-5 


H2538A 


40 X 1 line 


220.0x50.0x15 max. 


163x17 


3.15x5.5 


1/8D-1/4B 


+5 


-5 


H2539 


40 X 2 lines 


220.0x50.0x15 max. 


163x17 


3.15x4.45 


1/16D-1/5B 


+5 


-5 


H2555 


40 X 1 line 


227.0x38.5x15 max. 


160x17 


3.15x5.5 


1/8D-1/4B 


+ 5 


-5 


H2568 


40x1 line 


227.0 x 38.5x15max. 


163x17 


3.15x7.9 


1/12D-1/4B 


-1-5 


-5 


H2570 


16x1 line 


80.0 x 36.0x12 max. 


64.5x13.8 


3.15X7.9 


1/11D-1/4B 


-1-5 




LM015 


16x1 line 


80.0x36.0x12max 


64.5x13.8 


3.15x5.5 


1/8D-1/4B 


+5 




LM027 


24x1 line 


126.0 x 36.0x12max. 


100.0x13.8 


3.15x7.9 


1/11D-1/4B 


+5 




H2571 


32x1 line 


174.5x31 .Ox 13.4max. 


132.5x14 


3.15x7.9 


1/11D-1/4B 


+5 




H2572 


40x1 line 


182.0 x 33.5x13 max. 


154.4x15.8 


3.15x7.9 


1/11D-1/4B 


+5 




LM016 


16x2lines 


84.0x44.0x15max. 


61x15.8 




1/16D-1/5B 


-1-5 


-5 


LM032 


20x2 lines 


116.0x37.0x13max 


83x18.6 


3.2x4.85 


1/16D-1/5B 


+5 


-5 


LM017 


32x2 lines 


174.5x31 .Ox 13.4 max. 


141.19x16.75 


3.45x4.85 


1/16D-1/5B 


+5 


-5 


LM018 


40x2 lines 


182.0x33.5x13 max. 


154.4x15.8 


3.2x4.85 


1/16D-1/5B 


+5 


-5 


LM041 


16x4 lines 


87;0x60.0x1^max. 


61.8x25.2 


2.^x4.15 


1/16D-1/5B 


-1-5 


-5 


LM054 


8x1 line 


84.0x44.0 x15max. 


61 X 15.8 


6.7x9.4 


1/8D-1/4B 


-1-5 




LM038 


20 X 1 line 


182 x 33.5x13 max. 


154.4x15.8 


6.7x9.4 


1/8D-1/4B 


-1-5 




H2525 


20 dot X 239 dot 


220.0 X 53.0 X 1 5 max. 


163x17 


Graphic 


1/20D-1/5.5B 


-1-5 


-5 


LM200 


64dOtx240dot 


1 80.0 x 75.0ic1§ max. 


132x39 


Graphic 


1/32D-1/6.7B 


-1-5 


-5 


LM021 


24dotx479dot 


290.0 X 60.0 X 1 3 max. 


245x19 


Graphic 


1/24D-1/6B 


+5 


-5 
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Power 
consumption 
typ. 
(mW) 


Operating 
temperature 

(°C) 


Storage 
temperature 

(°C) 


Weigtit 

(g) 


LSI for LCD 
driving 

(Built-in) 


Recommend, 
control LSI 


Remarks 


Page 


10 


0~+50 


-20 ~ + 60 


40 








12 


10 


0~ +50 


-20 — 1-60 


40 








14 


10 


0~+50 


-20- +60 


100 


HD44100 


HD43160A 




16 


10 


0~+50 


-20- +60 


100 








18 


10 


0~+50 


-20 - +60 


100 








21 


10 


0~+50 


-20- +60 


100 








32 


10 


0--+SO 


-20- +70 


25 








^ 


10 


0~+50 


-20- +70 


25 






Single power 


28 


10 


0~+50 


-20 - +70 


40 






supply 


31 


10 


0~+50 


-20- +70 


60 


HD44780and 






34 


10 


0~+50 


-20~+70 


65 


HD44100 


Built-in 




37 


15 


0~ +50 


-20- +70 


25 








40 


15 


0~ +50 


-20- +70 


50 








43 


15 


0~+50 


-20- +70 


60 








46 


15 


0~+50 


-20- +70 


65 








49 


15 


0~+50 


-20 -+70 


60 


HD447§0|f104 






§2 


10 


0~ +50 


-20- +70 


25 


HD44780 




Single power 


65 


15 


0~+50 


-20 - +70 


65 


HD44780/100 




supply 


68 


10 


0~+S0 


-20- +60 


100 








56 


20 


0-+50 


-20- +60 


150 




HD61830 


Full dot type 


59 


20 


0~+50 


-20- +60 


150 


HD44100 






62 
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OPTICAL DATA 



Item 


Symbol 


Cond ition 


min. 


typ. 


max. 


Unit 


Note 


Viewing area 


02-01 


K = 1.4 


20 






deg. 


1,2,8 


Contrast ratio 


K 


0=25° 

e=o° 




3 






3 






0=25° 
9=0° 




200 


400 




4,5 


Response time (rise) 


tr 




250 


400 


ms 


4,6 








150 


250 




4,7 






0=25° 
9=0° 




200 


400 




4,5 


Response time (fall) 






250 


400 


ms 


4,6 








150 


250 




4,7 



Notel. Definition of a and Note 2. Definition of viewing angle 01 , and 02 




Note 3. Definition of contrast "K 
K 



Brightness of non-selected segment (B,) 
Brightness of selected segment (B, ) 



Brightness curve for selected segment 

Brightness curve for 
non-selected s^ment 




*i<25"<#i 




Viewing angle 
Note 4. Definition of optical response 



Non-selected state 



S 

t 
n 



Setpoint driving voltage 



Note 5. Applied type: H2532A ■ H2535 • H2538A ■ H2555 • H2568 
Note 6. Applied type: H2539 • H2570 ■ LIMOI 5 ■ LM027 • H2571 • H2572 
Note 7. Applied type: H2525 ■ Ll\/I200 • LM021 
Note 8. Viewing area of LM200: typical 20deg. 




Set point 



Rise time 



Fslll time 



LIVI016 ■ Ll\/I032 • LM017 • LMOIS' LIVI041 • LIW 054 • LM 038 



HANDLING PRECAUTIONS 



PACKAGE 

1. If the display surface is dirty, wipe lightly with degreased 
cotton or chamois and benzine. 

2. The glass may be broken or cracked. Special care should 
be taken when handling. 

3. The polarization plate can be easily damaged. Glasses and 
tweezers must not be set. 

Abt. 0.5 mm Transparent 

_^protective plate 
Mounted plate 

Spacer 




Example of mounting 
(for lefetence) 



Module 



STRUCTURE 

1. As shown in the figure, the module is fixed by using the 
PC board setting holes. When mounting, special care 
should be given to the following points: 

(1) For protection of the polarization plate and the 
liquid crystal cell, the protection plate made of acryl, 
etc. should be installed. 

(2) Installation should be performed with a clearance of 
0.5 mm between the module and the setting plate to 
prevent module cover damage. When camber or twist 
force is great, the liquid crystal cell will be under 
stress, hence the spacer height tolerance should be 
±0.1 mm. 
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2. As this module is provided with C-IVIOS LSI, the care to 
take such a precaution as to grounding the operator's 
body is required when handling it. 



O^IRATION CAUTIONS 

1 . If the liquid crystal drive voltage (Vo) exc^ds the desfgn- 
ation, its service life will be shortened, consequently the 
module should be used within the designated range. 

2. When DC wtllage is applied, electrical and cheinicai reac- 
tions are generated which will shorten the service life; so 
when an M signal is input from the outside, the duty must 
be 50 ±1%. (For the M signal, refer to the interface timing 
chart of each type.) 



CONTROL LSI HD43160A 



3. If the operation temperature is lower than designated, the 
ON/OFF operation becomes slower. If the temperature is 
higher than designated, the display color becomes blue- 
black. However, vsihett the temperature returns normal, 
the display also returns normal. 

4. The liquid crystal drive voltage (Vo) should be adjusted 
to obtain an optimal contrast. 



The HD43160A is a CMOS LSI developed to control the 
LCD module described below, and contains a character 
generator and character data memory. 
Applied type: H2532A, H2535, H2538A, H2539, H2555, 
and H2568. 

Example of a connection between HD43160Aand LCD 
module. 



Note 3 



M 
CLl 
CL2 

D 



I I I I I I 



Note 2 



FLM 




M 


Liquid Crystal Display Module 


CLl 


(LCM) 


CL2 




D 





For details, refer to "HITACHI DOT MATRIX LIQUID 
CRYSTAL DISPLAY CONTROLLER IC HD43160". 



Note 1 : When CURS = "1 ", the cursor has a 5x1 dot constitution. (■■■■■) 
When dusts = "0",the cursor hasa 1x1 dot constitution. (onBoa) 
Note 2: Treatment examples for all types are shown in the table below. 



0: GND 

1 : Vdd (+5V) 



T^^p^NSr-~--J»^| 


FNTS 


DLN 


CNO 


CN1 


CN2 


H2532A 











1 





H2535 





1 










H 2538 A 








1 







H2539 





1 


1 


1 




H2555 








1 







H2568 


1 





1 








Note 3: The test terminal is fixed at the "0" level. 

The RST terminal is normally at the "1 " level . 

When set set the level, oscillation is stopped and DC vo 

is loaded to the liquid crystal. 



CONTROL LSI HD44780 (LCD-II) 



The control LSI HD44780 is contained in the following LCD 
modules. The LCD modules below are compact and easy to 
use. 

Several instructions can be found on page 8, and a comparison 
of the character code and the character pattern is shown on 
page 9. 

1 . LCD modules containing the control LSI HD44780 

H2570, H2571, H2572, LM015, LM027, LM016, LM032 
LIVI017, LM018, LM041, LM054, LM038 

^HITACHI 



For details, refer to "HITACHI MICROCOMPUTER SYS- 
TEM: DOT MATRIX LIQUID CRYSTAL DISPLAY CON- 
TROLLER & DRIVER LCD-II {HD44780) USER'S MANU- 
AL". 



INSTRUCTIONS 



Applied type: H2570, H2571, H2572, LM015, LM027, LM016, LM032, LM017, LM018, LM041, LM054, LM038 



Instruction 



Code 



RS R/W 



DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO 



Description 



Execution time 
(when fosc is 
250 KHz) 



Clear display 



I 



Clears all display and returns the 
curserto the home position 
(Address 0). 



82ms~1.64 ms 



Return home 



Returns the cursor to the home posi- 
tion (Address 0). Also returns the 
display being shifted to the original 
position. DD RAM contents remain 
unchanged. 



Entry mode 
set 



l/D 



Sets the cursor move direction and 
specifies or not to shift the display. 
These operations are performed during 
data write and read. 



40 Ms~1.6 ms 



40 ms 



Display ON/ 
OFF control 



Sets ON/OFF of all display (D), 
cursor ON/OFF (C), and blink of 
cursor position character (B). 



40 MS 



Cursor and 
display shift 



S/C 



R/L 



Moves the cursor and shifts the display 
without changing OD RAM 
contents 



40 ms 



Function set 



DL N 



Sets interface data length (DL) num- 
ber of display lines (L) and character 

font (F). 



40 MS 



Set CG RAM 
address. 



CG 



Sets the CG RAM address. CG RAM 
data Is sent and received after this 
setting. 



40 ms 



Set DD RAM 
address 



^DD 



Sets the DD RAM address. DD RAM 
data is sent and received after this 
setting. 



Read busy 
flag & address 



1 BF 



AC 



Write data to 
CG or DD 
RAM 



Reads Busy flag (BF) indicating inter- 
nal operation is being performed and 
reads address counter come, us. 



Write Data 



Writes data into DD RAM or CG 
RAM. 



40 MS 



1 MS 



40 ms 



Read data to 
CG or DD 
RAM 



Read Data 



Reads data from DD RAM or CG 
RAM. 



40 ms 



l/D=1: Increment l/D=0: Decrement 

S =1: Accompanies display shift. 

S/C = 1 : Display shift S/C = : Cursor move 

R/ L= 1 : Sh if t to the right . 

R/L=0: Shift to the left. 

DL = 1 : 8 bits DL = 0: 4 bits 

N =1:2 lines N = 0: 1 line 

F =1: 5x10 dots F =0: 5 x 7 dots 

BF = 1 : internally operating 

BF = 0: Can accept instruction 



DD RAM: 
CG RAM: 

AcG 

Add- 



AC: 



Display data RAM 
Character generator RAM 
CG RAM address 
DD RAM address 

Corresponds to cursor 
address. 

Address counter used for 
both of DD and CG RAM 
address. 



Execution time 
changes when 
frequency changes. 
(Example) 
When fosc is 
270 KHz: 

250 

40 ms x — = 37ms 



* Don't care 

Fo'r details, refer to "HITACHI MICROCOMPUTER SYSTEM: DOT MATRIX LIQUID CRYSTAL 
DISPLAY CONTROLLER & DRIVER LCD-II (HD44780) USER S MANUAL". 
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FONT TABLE 

1. Applied type: H2570, H2571, H2572, LM027. 
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Note: CGRAM is a CHARACTER GENERATOR RAM having a storage function of character 
pattern which enable to change freely by users program. 
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2. Applied type: LIVI015, LM016, LM032, LM017, LIVI018, LM041, LM0B4, LIVI038. 
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Note: CGRAM is a CHARACTER GENERATOR RAM having a storage function of character 
pattern which enable to change freely by users program. 
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JTACHMENT 



TYPE LCD MODULE 



This module consists of LCD driver, drive LSI, PC 
board, and other parts. 

By attaching the control LSI HD43160A, numerals, 
alphabets, Kana, and symbols can be displayed. 



H2532A • H2535 • H2538A • H2539 • H2555 • H2568 



HITACHI 
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H2532A 



■ 16-Position alpha-numeric display 

■ Control LSI HD43160A attachment type (see page 7) 

MECHANICAL DATA (nominal dimensions) 

Module size 84W x 44H x 15D (max) mm 

Effective display area 61Wx15.8Hmm 

Character size (5x7 dots) 2.9W x 5.5H mm 

Pitch 3.6 mm 

Dot size 0.5W x 0.7H mm 

Weight about 40 g 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage (Vqd— Vss) 7 V max. 

(Vdd - Vee) 13.5 V max. 

Input voltage (CL1, CL2, D, M, FLM) . . . Vss^V|n<Vdd 

Operating temperature (Ta) to 50°C 

Storage temperature (Tstg) —20 to 60°C 

ELECTRICAL CHARACTERISTICS 

Pow/er supplies (Vdd -Vss) +5 ±0.25V 

Power supplies (Vee— Vss) -5 ±0.5 V 

Current consumption +5V 1 mA max. 

-5V 1 mA max. 

Input high voltage 0.7 Vop min. 

Input low voltage 0.3 Vqd max. 

Power supply for LCD drive (Recommended) (Vq— Vee) 

atTa= 0°C 5.3 V typ. 

atTa = 25°C 4.5 V typ. 

at Ta = 50°C 3.7 V typ. 

OPTICAL DATA See page 6 




IISrTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


FLM 


H 


The FLM si0^l indicates the beginning 
of each display cycle. 


2 


M 


H/L 


Control signal for a.c. driving. 


3 


CL1 


H^L 


The CL1 latches the serial data in the 
shift registers. 


4 





H/L 


Serial row data of each character. 


5 


CL2 


H-L 


Clock signal for shifting the serial data. 


6 






Power supply for logic circuit. 


7 


Vss 




Ground. 


8 


Vee 




Power supply for LC driving. 


9 


Vo 




Operating voltage for LC driving. 


10 


NC 




No connection. 



□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 



□ 



□□□□ 



Unit: mm 



Fig. 1 Display pattern 
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Fig. 2 Extamal dimamians 
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R: Dividing resistors foi LC drive voltage 
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Fig. 3 Block diagram 



l;/s inin 



1 

CLl r. 



1.56msSTS:i.lni 



CL2 juimuinniui 

D 



luumiuuuir: 



FLM 



FLM 



Fig. 4 Timing chart 



'juiiuumji" 






\-„ 


LCM 


Vs, 




Vee 



Vo-Vee 



Fig. 5 Power supply 
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H2535 



■ 32-Position alpha-numeric display 

■ Control LSI HD43160A attachment type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size 84W x 44H x 1 5D (max) mm 

Effective display area 61 W x 15.8H mm 

Character size (5x7 dots) 2.9W x 4.1H mm 

Pitch 3.6 mm 

Dot size 0.5W x 0.5H mm 

Weight about 40 g 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage (Vqd-Vss) 7 V max. 

(Vdd-Vee) 13.5 V max. 

Input voltage (CL1, CL2, D, IVl, FLM) . . . Vss^V|n^Vdd 

Operating temperature (Ta) to 50°C 

Storage temperature (Tstg) —20 to 60°C 

ELECTRICAL CHARACTERISTICS 

Power supplies (Vdd- Vss) +5+0.25 V 

(Vee-Vss) -5±0.5V 

Current consumption +5V 1mA max. 

— 5V 1mA max. 

Input high voltage 0.7 Vdq min. 

Input low voltage 0.3 Vdd rnax. 

Power supply for LCD drive (Recommended) (Vq-Vee) 

atTa = 0°C 5.3 V typ. 

at Ta = 25°C 4.9 V typ. 

at Ta = 50°C 4.6 V typ. 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


FLM 


H 


The FLM signal indicates the beginning 
of each display cycle. 


2 


M 


H/L 


Control signal for a.c. driving; 


3 


CL1 


H-L 


The CL1 latches the serial data in the 
shift reaicters. 


4 


D 


H/L 


Serial row data of each character. 


5 


CL2 


H-L 


Clock signal for shifting the serial data. 


6 


Vdd 




Power supply for logic circuit. 


7 


Vss 




Ground. 


8 


Vee 




Power supply for LC driving. 


9 


Vo 




Operating voltage for LC driving. 


10 


NC 




No connection. 
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Fig. 1 Display pattern 
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Fig, 2 External dimamioiw 
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■ 40-Position alpha-numeric display 

■ Control LSI HD43160A attachment type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

IVIodule size 220WI X 50H x 15D (max) mm 

Effective display area 163W x 17H mm 

Character size (5x7 dots) 3.1 5W x 5.5H mm 

Pitch 3.9 mm 

Dot size 0.55W x 0.7H mm 

Weight about lOOg 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage (Vdd— Vgs) ...... i ...... . 7 V max. 

(Vdd-Vee) 13.5 V max. 

Input voltage (CL1, CL2, D, M, FLM) . . . Vss^V|n^Vdd 
Operating temperature (Ta) ............. . to 50°C 

Storage temperature (Tstg) —20 to 60°C 

ELECTRICAL CHARACTERISTICS 

Power supplies (Vdd-Vss) +5+0.25 V 

(Vee-Vss) -5±0.5 V 

Current consumption +5V 1 mA max. 

— 5V 1mA max. 

Input high voltage 0.7 Vqd rnin- 

Input low voltage 0.3 Vdd max. 

Power supply for LCD drive (Recommended) (Vq-Vee) 

atTa = 0°C 5.3 V typ. 

at Ta = 25°C 4.5 V typ. 

at Ta = 50°C , 3.7 V typ. 

OPTICAL DATA . See page 6 




Pin No. 
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Symbol 



FLM 



M 



CL1 



CL2 



'DD 



NC 



Level 



H/L 



H^L 



H/L 



H^L 



Function 



The FLM signal indicates the beginning 
of each display cycle. 



Control signal for a.c, driving. 



The CL1 latches the serial data in the 
shift registers. 



Serial row data of each character. 



Clock signal for shifting the serial data. 



Power supply for logic circuit. 



Ground. 



Power supply for LC driving. 



Operating voltage for LC driving. 



No connection. 
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Fig. 1 Display pattern 
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Fig. 2 External dimensions 
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■ 80-Position alpha-numeric display. 

■ Control LSI HD43160A attachment type (see page 7) 



MECHANICAL DATA (Nominal dimensions) 

Module size 220W x BOH x 1 5D (max)mm 

Effective display area 163W x 17H mm 

Character size (5x7 dots) . .' 3.1 5W x 4.45H mm 

Pitch 3.9 mm 

Dot size 0.55W x 0.55H mm 

Weight about 100 g 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage (Vdd-Vss) 7 V max. 

(Vdd-Vee) 13.5 V max. 

Input voltage (CL1,CL2, D, M, FLM) . . . Vss^Vin^Vdq 

Operating temperature (Ta) to 50°C 

Storage temperature (Tstg) —20 to 60° C 

ELECTRICAL CHARACTERISTICS 

Power supplies (Vdd-Vss) +5+0.25 V 

(Vee-Vss) -5±0.5 V 

Current consumption +5V 1 mA max. 

— 5V 1 mA max. 

Input high voltage ^ , , 0.7 Vdd mi"- 

Input low voltage 0^3 Vdd max. 

Power supply for LCD drive (Recommended) (Vq— Vee) 

atTa = 0°C 5.3 Vtyp. 

at Ta = 2S''C .4.9 V typ. 

atTa = 50°C 4.6 V typ. 

OPTICAL DATA See page 6 



INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


FLM 


H 


The FLM signal indicates the beginning 


of each display cycle. 


2 


M 


H/L 


Control signal for ei.c. driving. 


3 


CL1 




The CL1 latches the serial data in the 




shift registers. 


4 


D 


H/L 


Serial row data of each character. 


5 


CL2 


H-vL 


Clock signal for.shifting the serial data. 


6 


Vdd 




Power supply for logic circuit. 


7 


Vss 




Ground. 


8 


Vee 




Power supply for LC driving. 


9 


Vo 




Operating voltage for LC driving. 


10 


NC 




No connection. 






□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 



□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 



Unit: mm 




Fi'g. 1 Display pattern 
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■ 40-Position alpha-numeric display 

■ Control LSI HD43160A attachment type (see page 7) 

MECHANICAL DATA (Nominal dimenstons) 

Module size 227Wx 38.5H x 15D (max) mm 

Effective display are 160W x 17H mm 

Character size (5x7 dots) 3.1 5W x 5.5H mm 

Pitch 3.9 mm 

Dot size 0.55W x 0.7H mm 

Weight about lOOg 

ABSOLUTE MAXIMUM RATINGS 

Supply voltage (V^d-N/ss) 7 V max. 

(Vdd-Vee) 13.5 V max. 

Input voltage (CL1, CL2, D, M, FLM) . . . Vss^V,n^Vdd 

Operating temperature (Ta) to 50°C 

Storage temperature (Tstg) —20 to 60°C 

ELECTRICAL CHARACTERISTICS 

Power supplies (Vdd -Vss) +5±0.25 V 

(Vee -Vss) -5±0.5 V 

Current consumption +5V 1 mA max. 

— 5V 1 mA max. 

Input high voltage 0.7 Vdq min. 

Input low voltage 0.3 Vqd i^a^- 

Power supply for LCD drive (Recommended) (Vq- Vee) 

at Ta = 0°C 5.3 V 

atTa = 25°C 4.5 V 

atTa = 50°C 3.7 V 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Pin No. 


^ymbol 


Level 


Function 


1 


FLM 


H 


The FLM signal Indicates the beginning 
of each display cycle. 


2 


M 


H/L 


Control signal for a.c. driving. 


3 


CL1 




The CL1 latches the serial data In the 
shift registers. 


4 


D 


H/L 


Serial row data of each character. 


5 


CL2 


H-L 


Clock signal for shifting the serial data. 


6 


Vdd 




Power supply for logic circuit. 




7 


Vss 




Ground. 


8 


Vee 




Power supply for LC driving. 


9 


Vo 




Operating voltage for LC driving. 


10 


NC 




No connection. 



□□□□□ 
□□□□□ 
□□□□□ 
□□□□□ 



Unit: mm 



□ □□□□ 



Fig. 1 Display pattern 



Unit: mm 




Fig. 2 External dimensions 
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■ 40-Position alpha-numeric display 

■ Control LSI HD43160A attachment type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size 227W x 38.5 x 1 5D (max) mm 

Effective display area , 163W x 17H mm 

Character size (S x 1 dots) 3.1 5W x 8.7 H mm 

Pitch 3.9 mm 

Dot size . 0.55W x 0.7H mm 
Weight . , about lOO f 

ABSOLUTE MAXIMUIVI RATINGS 

Supply voltage (Vqd-Vss) • ■ 7 V max. 

(Vdd-Vee) ■ 13.5 V max. 

Input voltage (CL1 , CL2, D, M, FLM) . . . Vss^Vin^Vdd 

Operating temperature (Ta) to 50°C 

Storage temperature (Tstg) —20 to 60° C 

ELECTRICAL CHARACTERISTICS 

Power suppfres (Vdd-Vss) ■ +5+0.25 V 

(Vee-Vss) -5±0.5 V 

Current consumption +5V 1 mA max. 

-5V . 1 mA max. 

Input high voltage 0.7 Vqq min. 

Input low voltage 0.3 Vqd max. 

Power supply for LCD drive (Recommended) (Vq— V^e) 

at Ta = 0°C . 5.8 V typ. 

at Ta = 25°C . 4.9 V typ. 

at Ta = 50°C 4.0 V typ. 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


FLM 


H 


The FLM signal inciicptes the bi^innlng 
of each drsf^ay cycle. 


2 


M 


H/L 


Control sigilal for a.c. driving. 


3 


CL1 


H-L 


The CL1 latches the serial data in the 
shift roisters. 


4 


D 


H/Cl 


Serial row data of each character. 


5 


CL2 


H^L 


Clock signal for shifting the serial data. 


6 


Vdd 




Power supply for logic circuit. 


7 


Vss 




Ground. 


8 


Vee 




Power supply for LC driving.. 


g 


Vo 




Operating voltage for LC drMr^. 


10 


NC 




No connection. 



□□□□□ 

□□□□□ 
□□□□□ 
□□□□□ 

□□□□□ 
□□□□□ 

□□□□□ 




3.15 



Unit: mm 



Fig. 1 Display pattern 
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Fig, 2 External dimensions 
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BUILT-IN 
LCD MODULE 



CONTROL LSI TYPE 



This is a dot matrix LCD module containing tiie control 
LSI for character display. Functions such as control, 
refresh, and display are operated by the built-in control 
LSI. 

This LCD module can display 160 type JIS characters 
and symbols and 32 type special characters and 
symbols. This LCD module can be interfaced to the 
4-bit or 8-bit MPU, so the character display and the 
display shift can be easily operated by using control 
commands. This LCD module also contains the charac- 
ter generator RAIVI, hence user's patterns can be 
displayed. 

H2570 ■ LM015 • LM027 ■ H2571 • H2572 • LM016 
LM032 • LM017 • LM018 • LM041 
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■ 16-Position alpha-numeric display. 

■ Built-in control LSI HD44780.type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size SOW x 36H x 12D (max) mm 

Effective display area 64. 5W x 13.8H mm 

Character size (5x10 dots) 3.1 5W x 7.9H mm 

Pitch 3.7 mm 

Dot size 0.55W x 0.7H mm 

Weight about 25g 

ABSOLUTE MAXIMUM RATINGS min. max. 

Power supply for logic (Vdd-Vss) ... 7.0 V 

Power supply for LCD drive (Vdd-Vq) . 13.5 V 

Input voltag (Vi) Vgs Vqd V 

Operating temperature (Ta) 50°C 

Storage temperature (Tstg) -20 70° C 

ELECTRICAL CHARACTRISTICS 

Ta = 25°C, Vdd = 5.0 V ± 0.25 V 

Input "high" voltage (VIh ) 2.2 V min. 

Input "low" voltage (VIl) 0,6 V max. 

Output high voltage (Vqh) (-Iqh = 0.2 mA) . . 2.4 V min. 
Output low voltage (Vqu) (Iql = '•■2 mA) .... 0.4 V max. 
Power supply current (Idd) (Vdd ~ 5.0 V) . . 0.5 mA typ. 

2.0 mA max. 

Power supply for LCD drive (Recommended) (Vdq— Vq) 

Du=1/8 Du=1/11 

at Ta = 0°C 4.0 4.2 V typ. 

atTa = 25°C 3.7 3.8 V typ. 

atTa = 50''C 3.3 3.3 V typ. 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




OV 




2 


Vdd 




5V 


Power supply 


3 


Vo 








4 


RS 


H/L 


L: Instruction code input 
H : Data Input 


5 


R/W 


H/L 


H: Data read (LCD nriodule^PU) 
L: Data write (LCD module-«-MPU) 


6 


E 


H, H^L 


Enable signal 


7 


DBO 


H/L 






8 


DB1 


H/L 






9 


DB2 


H/L 






10 


DB3 


H/L 


nata hus line 




11 


DB4 


H/L 


Note (1),Note (2) 


12 


DBS 


H/L 






13 


DB6 


H/L 






14 


DB7 


H/L 







Note: 

In the HD447S0, the data can be sent in either 4-bit 2-operation or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MPU's. 

(1 ) When interface data is 4 bits long, data is transferred using only 4 
buses of DS^^OB, and DBg~DB, are not used. Data transfer 
betwMert Wm H<D447^ and the MPU cdmpietes when 4-bit data Is 
transferred twice. Data of the higher order 4 bits (contents of 
DBj~DB, when interface data is 8 bits long) is transferred first 
and then lower order 4 bits (contents of DBo~DB3 when interface 
data is 8 bits long). 

(2) When interface data is 8 bits long, data is transferred using 8 data 
buses of DBg ~DB, . 
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Unit: mm 



Fig. 1 Display pattern 
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Fig. 2 External dimensions 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


Unit 


Enable cycle time 


^yc 


Fig. 5, Fig, 6 


1.0 






MS 


Enable pulse width 


PwEH 


Fig. 5, Fig. 6 


450 






ns 


Enable rise/fall time 


tEr. tEf 


Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


^DDR 


Fig. 6 






320 


ns 


Data set up time 


tosw 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 
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Fig. 5 Interface timing (data write) 
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■ 16-Position alpha-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module siie 80W x 36H x 12D (max) mm 

Effective display area 64.5W x 13.8H mm 

Character size (5x7 dots) 3.15W x 5.5H mm 

Pitch 3.7 mm 

Dot size 0.55W x 0.7H mm 

Weight about 25 g 

ABSOLUTE MAXIMUM RATINGS min. max. 

Power supply for logic (Vqd-Vss) ... 7.0 V 

Power supply for LCD drive (Vdd-Vq) . 13.5 V 

Input voltage (Vi) Vss Vdd V 

Operating temperature (Ta) 50° C 

Storage temperature (Tstg) —20 70°C 

ELECTRICAL CHARACTERISTICS 

Ta = 25° C, Vdd = 5.0V ± 0.25 V 

Input "high" voltage (VIh ) 2.2 V min. 

Input "low" voltage (VIl) 0.6 V max. 

Output high voltage (Vqh ) (-'oh = 0.2 mA) . . 2.4 V min. 
Output low voltage (Vql) (loL = 1.2mA) .... 0.4 V max. 
Power supply current (Idq ) (Vdd = 5.0 V) . . 0.5 mA typ. 

2.0 mA max. 

Power supply for LCD drive (Recommended) (Vdd— ) 

Du = 1/8 

atTa = 0°C 4.0 V typ. 

atTa = 25''C 3.7 V typ. 

atTa = 50°C 3.3 V typ. 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




OV 




2 


Vdd 




5V 


Power supply 


3 


Vo 








4 


RS 


H/L 


L: Instruction code Input 
H: Data input 


5 


R/W 


H/L 


H: Data read (LCD module^PU) 
L: Data write (LCD module^-MPU) 


6 


E 


H, H^L 


Enable signal 


7 


DBO 


M/L 






8 


DB1 


H/L 






9 


DB2 


H/L 






10 


DB3 


H/L 


Data bus line 

Note (D.Note (2) 


11 


DB4 


H/L 


12 


DB5 


H/L 






13 


0B6 


H/L 






14 


DB7 


H/L 







Note: 

In the HD44780, the data can be sent in either 4-bit 2-operation or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MRU's. 

(1) When interface data is 4 bits long, data is transferred using only 4 
buses of DB4~DB, and DB,~DB, are not used. Data transfer 
between tiie HD44780 and the MPU conipletes when 4-bit date is 
transferrsd twiea. Date of the higher order 4 bits (contents of 
0B4~DB, when interface date is 8 bits long) is transferred first 
and then lower order 4 bits (contents of DB,~DB, wtran interface 
date is 8 bits long). 

(2) When interface data is 8 bits long, date is trantferrad using 8 date 
buses of DB,~DB, . 



-If 
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Unit: nun 



Fig. 1 Display pattern 
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Unit: mm 
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Fig. 2 External dimensions 
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Fig. 3 Block diagram 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


Win. 


typ. 


max. 


Unit 


Enable cycle time 


tcyc 


Fig.S, Fijg, i 


1.0 






JLtS 


Enable pulsewdth 


PwEH 


Fig. 5, Figt ® 


450 






ns 


Enable rise/fall time 




Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 




Fig. 5, Fig. 6 


140 






ns 


Data delay time 




Fig. 6 






320 


ns 


Data set up time 


tosw 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 


10 






ns 



RS 



DBii~DBi 



2.2V 
0.6V 





<f 2.4V 
' 0,6V 


It. ^ 







livi/ 

0.6V J A^ 

/ ^6V 

0.6V J j; _ _ j -O.CT 



2.2V 
0.6V 



Fig. 5 Interface timing (data writw) 
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Fig. 6 Interface timing (data read) 
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■ 24-Position alpha-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size 126W x 36H x 12D (max) mm 

Effective display area 100W x 13.8H mm 

Character size (5 x 10 dots) . 3.15W x 7.9H mm 

Pitch , 3.75 mm 

Dot size 0.55W x 0.7H mm 

Weight about 40 g 

ABSOLUTE MAXIMUM RATINGS min. max. 

Power supply for logic (Vdo— Vgs) . 7.0 V 

Power supply for LCD drive (Vdd-Vq ) 13.5 V 

Input voltage (Vi) . .Vgs Vqd V 

Operating temperature (Ta) SO'^G 

Storage temperature (Tstg) —20 70° C 

ELECTRICAL CHARACTERISTICS 

Ta = 25°C, Vdd = 5.0 V ± 0.25 V 

Input "high" voltage (Vin ) 2 J V min. 

Input "low" voltage (VIl) 0.6 V max. 

Output high voltage (Vqh ) (-loH=0.2 mA) . . 2.4 V min. 
Output low voltage (Vqu) (Iol ~ 1 -2 m A) .... 0.4 V max. 
Power supply current (Iqd) (Vqd = 5-0 V) . . 0.5 mA typ. 

2.0 mA max. 

Power supply for LCD drive (Recommended) (Vdq— Vj, ) 

Du=1/8 Du=1/11 

atTa = 0°C 4.0 4.2 V typ. 

atTa=25°C 3.7 3.8 V typ. 

at Ta = 50°C . 3.3 3.3 V typ. 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Plh No. 


Symbol 


Level 


Function 


1 


Vss 




OV 


Power supply 


2 


Vdd 




5V 


3 


Vq 






4 


RS 


H/L 


L: Instruction code input 
H: Data input 


5 


R/W 


H/L 


H: Data read (LCD module->-MPU) 
L; Data write (LCD module-<-MPU) 


6 


E 


H, H^L 


Enable signal 


7 


DBO 


H/L 


Data bus line 

Note (1), Note. (2) 


8 


DB1 


H/L 


g 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


12 


DBS 


H/L 


ia 


DM 


H/L 


14 


DB7 


H/L 



Note: 

In the HD44780, the data can be sent In either 4-bit 2-operation or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MPU's. 

(1) When interface data is 4 bits long, data is transferred using only 4 
buses of DB^~DB, and DBo~DB3 are not used. Data transfer 
between the HD44780 and the MPU completes when 4-bit data is 
transferred twice. Data of the higher order 4 bits (contents of 
DB4~DB, when interface data is 8 bits long) is transferred first 
and then lower order 4 bits (contents of DBg~DB3 when interface 
data is 8 bits long). 

(2) When interface data is 8 bits long, data is transferred using 8 data 
buses of DBg~DB, . 
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Unit: mm 



Fig. 1 Display pattern 
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Unit: mm 
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Fig. 2 External difiwiistolic 
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Fig. 4 Power supply 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


Unit 


Enable cycle time 


^yc 


Fig. 5, Fig. 6 


^J0 






M* 


Enable pulse width 


PwEH 


Fig. 5, Fig. 6 


450 






ns 


Enable rise/fall time 




Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


^DDR 


Fig. 6 






320 


ns 


Data set up time 


^DSW 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 


10 
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Fig. 5 I nterf ace timing (data write) 
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Fig. 6 Interface timing (data read) 
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■ 32-Position alpha-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module siie 174.5W x 31 .OH x 13.4D (max) mm 

Effective display are 132.5W x 14.0H mm 

Character size (5 x 10 dots) . . 3.15W x 7.9H mm 

Pitch 3.85 mm 

Dot size 0.55W x 0.7H mm 

Weight about 60 g 

ABSOLUTE MAXIMUM RATINGS min. max. 

Power supply for logic (Vdq— Vss) 7.0 V 

Power supply for LCD drive (VpD-Vo) ... 13.5V 

Input voltage (Vi) Vgs Vqq V 

Operating temperature (Ta) 50° C 

Storage temperature (Tstg) -20 70° C 

ELECTRICAL CHARACTERISTICS 

Ta = 25° C, Vdd = 5.0 V ± 0.25 V 

Input "high" voltage (VIh ) 

Input "low" voltage (ViL) 

Output high voltage (Vqh ) (-'oh = 0.2mA) 
Output low voltage (Vql) Col = '' •2 mA) . 
Power supply current doo) (Vdd= 5.0 V) . 

Power supply for LCD drive (Recommended) 

Du=1/8 

atTa = 0°C 4.0 

atTa = 25°C 3.7 

atTa = 50°C 3.3 



. . 2.2 V min. 

. . 0.6 V max. 
. . 2.4 V min. 
. . 0.4 V max. 
. 0.5 mA typ. 
2.0 mA max. 

(Vdd-'Vo) 
Du=1/11 
4.2V typ. 
3.8V typ. 
3.3 V typ. 



OPTICAL DATA Seepages 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




OV 


Power supply 


2 


Vdd 




5V 


3 


Vo 






4 


RS 


H/L 


L: Instruction code input 
H: Data input 


S 


R/W 


H/L 


H: Data read (LCD module^PU) 
L: Data write (LCD module'<-MPU) 


6 


E 


H, H->-L 


Enable signal 


7 


DBO 


H/L 


Data bus line 

Note (D.Note (2) 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


12 


DBS 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 



Note: 

In the HD44780, the data can be sent in either 4-bit 2-operatlon or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MPU's. 

(1 ) When interface data is 4 bits long, data is transferred using only 4 
buses of DB4~DB, and DB,~OBj are not used. Data transfer 
between the HD44780 and the MPU completes when 4-bit data Is 
transferred twice. Data of the higher order 4 bits (contents of 
DB4~DB, when Interface data is 8 bits long) is transferred first 
and then lower order 4 bits (contents of DB, ~DB, when interface 
data is 8 bits long). 

(2) When interface data is 8 bits long, data Is transferred using 8 data 
buses of DBg~DB, . 
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Unit: nun 



Fig. ^ Display pattern 
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Unit: mm 




Fig. 2 External dimensions 
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Fig. 3 Block diagram 
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Fig. 4 Power supply 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test eondit Ion 


min. 


typ. 


max. 


Unit 


Enable cycle time 


*cyc 


Fig. 5, Fig, 6 


1.0 






MS 


Enable pulse width 


PwEH 


Fig. 5, Fig, 6 


450 






ns 


Enable rise/fall time 




Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


tDDR 


Fig. 6 






320 


ns 


Data set up time 


tpsw 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 


10 






ns 
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Fig. 5 Interface timing (data write) 
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■ 40-Position alpha-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size 182Wx33.5H x 13D (max) mm 

Effective display area 154.4W x 15.8H mm 

Character size (5 x 10 dots) 3.15Wx7.9Hmm 

Pitch 3.75 mm 

Dot size 0.55Wx0.7Hmm 

Weight about 65 g 

ABSOLUTE MAXIMUM RATINGS min. max. 

Power supply for logic (Vqd— Vgs) . 7.0 V 

Power supply for LCD drive 

(Vdd-Vo) 13.5 V 

Input voltage (Vi) Vsg Vdq V 

Operating temperature (Ta) 50°C 

Storage temperature (Tstg) —20 70°C 

ELECTRICAL CHARACTERISTICS 

Ta = 25°C, Vdd = 5.0 V ± 0.25 V 

Input "high" voltage (VIh ) 2.2 V min. 

Input "low" voltage (VIl) 0.6 V max. 

Output high voltage (Vqh) (-loH=0.2mA)- . . . 2.4 V min. 
Output low voltage (Vql) (loL=1-2mA) .... 0.4 V max. 
Power supply current (Idd) (^od = 5.0 V) . . 0.5 mA typ. 

2.0 mA max. 

Power supply for LCD drive (Recommended) (N/dq-Vq ) 

Du=1/8 Du=1/11 

atTa = 0°C 4.0 4.2 V typ. 

atTa = 25°C 3.7 3.8 V typ. 

at Ta = 50°C 3.3 3.3 V typ. 

CWTIGAL DATA . See page 6 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




OV 




2 


Vdd 




5V 


Power supply 


3 


Vo 








4 


RS 


H/L 


L: Instruction code input 
H: Data input 


5 


R/W 


H/L 


H: Data read (LCD module^PU) 
L: Data write (LCD module-^-MPU) 


6 


E 


H, H^L 


Enable signal 


7 


DBO 


H/L 






8 


DB1 


H/L 






9 


DB2 


H/L 






10 


DB3 


H/L 


Data bus line 

Note (D.NOM (2) 


11 


DB4 


H/L 


12 


DBS 


H/L 






13 


DB6 


H/L 






14 


DB7 


H/L 







Note: 

In the HD44780, the data can be sent in either 4-bit 2-operation or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MPU's. 

(1) When interface data Is 4 bits long, data is transferred using only 4 
buses of QB^~OB, and DBo~DB, are not used. Data transfer 
betMiCMtn ttM H;O44780 and the MPU completes when 4-bit data is 
transferred twice. Data of the higher order 4 bits (contents of 
DB4~DB, when interface data is 8 bits long) is transferred first 
and then lower order 4 bits (contents of DB„~DB3 when interface 
data is 8 bits long). 

(2) When interface data is 8 bits long, data is transferred using 8 data 
buses of DB,~DB,. 
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Unit: mm 




Fig. 2 External dimensions 
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Fig. 3 Blocit diagram 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 




Unit 


Enable cycle time 


''eye 


Fig. 5, Fig. 6 


1.0 






ins 


Enable pulse width 


PwEH 


Fig. 5, Fig. 6 


450 






ns 


Enable rise/fall time 




Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 




Fig. 6 






320 


ns 


Data set up time 


'dsw 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5j Fig. 6 


10 
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Fig. 5 Interface timing (data write) 
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Fig. 6 Interface timing (data read) 
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■ 32-Position alpha-numeric display. 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size 84W x 44H x 15D (max) mm 

Effective display area 61Wx15.8Hmm 

Character size (5x7 dots) 2.95W x 4.85H mm 

Pitch 3.55 mm 

Dot size 0.55W x 0.65H mm 

Weight about 25 g 

ABSOLUTE MAXIMUM RATINGS min. max. 

Power supply for logic (Vdd— ^ss) 7.0 V 
Power supply for LCD drive 

(Vdd-Vo) 13.5 V 

Input voltage (Vi) Vgs Vqd V 

Operating temperature (TA) 50°C 

Storage temperature (Tstg) —20 70°C 

ELECTRICAL CHARACTERISTICS 
Ta = 25''C, Vdd = 5.0 V + 0.25 V 

Input "high" voltage (Vin) • ■, 2.2 V min. 

Input "low" voltage (VIl) . , 0.6 Vmax. 

Output high voltage (Vqh ) (-'oh = 0-2 mA) . . 2.4 V min. 
Output low voltage (Vql) (Iol = 1 -2 mA) .... 0.4 Vmax. 
Power supply current (Idd) (Vqd = 5.0 V) . . 0.5 mA typ. 

3.0 mA max. 

Power supply for LCD drive (Recommended) (Voq— Vq ) 

Du=1/16 

atTa = 0°C 5.4 V typ. 

at Ta = 25°C 4.8 V typ. 

at Ta = 50°C 4.0 V typ. 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Pin ISfo. 


Symbol 


Level 


Function 


1 


Vss 




OV 


Power supply 


2 


Vdd 




5V 


3 


Vo 






4 


RS 


H/L 


L: Instruction code input 
H: Data input 


5 


R/W 


H/L 


H: Data read (LCD module^PU) 
L: Data write (LCD module-f-MPU) 


6 


E 


H, H-'-L 


Enable signal 


7 


DBO 


H/L 


Data bus line 

Note (D.Note (2) 


8 


DB1 


H/L 


g 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


12 


DBS 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 



Note: 

In the HD44780, the data can be sent in either 4-bit 2-operation or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MPU's. 

(1 ) Wmt interteoe date is 4 bits long, data is transferred using only 4 
buses Da;,~l38>7 and DBo~DB3 are ftot used. Data transfer 
between the H 644780 and the MPU completes when 4-brt data is 
transferred twice. Data of the higher order 4 bits (contents of 
DB.,~DB, when interface data is 8 bits long) is transferred first 
and then lower order 4 bits (contents of DB, ~DB3 when interface 
data is 8 bits long). 

(2) When interface data is 8 bits long, data is transferred using 8 data 
buses of DB.~DB, . 



40 



□□□□ 

□□□ 

□□C 
□□C 

□□c 
□□c 
□□c 
□□c 



Unit: mm 



□□□□□ 
□□□□□ 



Fig. 1 Display pattern 
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Fig. 2 External dimensions 
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Fig. 3 Block diagram 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


Unit 


Enable cycle time 


^cyc 


Fig. 5, Fig. 6 


1.0 






MS 


Enable pulse width 


PwEH 


Fig. 5, Fig. 6 


450 






ns 


Enable rise/fall time 


tEr.tEf 


Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


tDDR 


Fig. 6 






320 


ns 


Data set up time 


<DSW 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 


10 
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Fig. 5 Interface timing (data write) 
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Fig. 6 Interface timing (data read) 
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■ 40-Position alpha-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size 1 16W x 37H (max) x 13D (max) mm 

Effective display area 8.3W x 18.6H mm 

Character size (5x7 dots) 3.2W x 4.85H mm 

Pitch . 3.7 mm 

Dot size , 0.6Wx0.65Hmm 

Weight about 50 g 



KHITflCHI LCD MODULE* i 
20x2 Characters [ 




INTERNAL PIN CONNECTION 



ABSOLUTE MAXIMUM RATINGS min. 

Power supply for logic (Vdi^— Vss) 

Power supply for LCD drive 

(Vdd-Vo) 



Input voltage (Vi) 



. . . V. 



ss 



max. 
7.0 V 

13.5 V 

Vdd V 
50° C 
70°C 



Operating temperature (Ta) ........... . Q 

Storage temperature (Tstg) .......... —20 

ELECTRICAL CHARACTERISTICS 

Ta = 25°C, Vdd = 5.0 V ± 0.25 V 

Input "high" voltage (ViH ) 2.2 V min. 

Input "low" voltage (VIl) 0.6 V max. 

Output high voltage (Vqh) (-'oh = 0.2 mA) . . 2.4 V min. 
Output low voltage (Vql) Hol = 1-2 mA) .... 0.4 V max. 
Power supply current (Iqd ) (Vdd = 5.0 V) . . 0.5 mA typ. 

3.0 mA max. 

Power supply for LCD drive (Recommended) (Vqd-Vo) 

Du=1/16 

at Ta = 0°C 5.5 V typ. 

atTa = 25°C . . , 5.0 V typ. 

at Ta = 5Q°C . . 4.0 V typ. 



Pin No. 


Symbol 


Level 


Puhction 


1 


Vss 




OV 


Power supply 


2 


Vdd 




5V 


3 


Vo 






4 


RS 


H/L 


L: Instruction code Input 
H: Data Input 


5 


R/W 


H/L 


H: Data read (LCD module^MPU) 
L: Data write (LCD module-HVIPU) 


6 


E 


H, H^L 


Enable signal: 


7 


DBO 


H/L 


Data bus line 

Note (D.Note (2) 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


083 


H/L 


11 


DB4 


H/L 


12 


DB5 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 



OPTICAL DATA 



See page 6 



Note: 

In the HD44780, the data can be sent in either 4-blt 2-operation-or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MPU's. 

(1) When interface data is 4 bits long, data Is transferred using only 4 
buses of DB, ~DB, and DBq-DBj are not used. Data transfer 
between the HD44780 and the IVIPU completes when 4-bit data Is 
transferred twice. Data of the higher order 4 bits (contents of 
DB^~DB, when Interface data Is 8 bits long) Is transferred first 
and then lewa- order 4 bits (contents of DB„~DB3 when interface 
data Is 8 bits long). 

(2) When Interface data Is 8 bits long, data Is transferred using 8 data 
buses of DBo~DB, . 
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Unit: mm 



14 13 

9 (f> 

OO U-, 

o oy 
ojg 
o o 
o o 
o o 



□D" 



Fig. 2 External dimensions 
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Fig. 3 Block diagram 
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Fig. 4 Power supply 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


Unit 


Enable cycle time 


*cyc 


Fig. 5, Fig. 6 








MS 


Enable pulse width 


PwEH 


Fig. 5, Fig. 6 


450 






ns 


Enable rise/fall time 




Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


^DDR 


Fig. 6 






320 


ns 


Data set up time 


tosw 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 


10 
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^2.2V 


2.2V ^ 


^0.6V 
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Fig. 5 Interface timmg (data write) 
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Fig. 6 I nterfaca timing (data read) 



r 

J f 0.6V 



HITACHI 



45 



LM017 



■ 64-Position alpha-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size . . : . . 174.5W x 31 H x 13.4D(nnax) mm 

Effective display area 141.19W x 16.75H mm 

Character size (5x7 dots) ........ 3.45W x 4.85H mm 

Pitch 4.2 mm 

Dot size 0.65W x 0.65H mm 

Weight about 60g 

ABSOLUTE MAXIMUM RATINGS 

min. max. 

Power supply for logic (Vpo — Vss) ■ ■ • • 7.0V 

power supply for LCD drive (Vdo -Vq) . IS.SV 

Input voltage (Vi) Vgs Vqd V 

Operating temperature (Ta) 50°C 

Storage temperature (Tstg) — 20°C 70° C 

ELECTRICAL CHARACTRISTICS 

Ta'^ZS^C, Vdd=5.0V ±0.25V 

Input "high" voltage (N/jh) 2.2V min. 

input "low" voltage (Vil) 0.6Vmax. 

Output high voltage {Vqh ) (-loH=0-2mA) . . . 2.4V min. 

Output low voltage (Vol) do L=1-2mA) .... 0.4V min. 
Power supply current (Idq) ( Vdd=5.0V) . . 0.5mA typ. 

3.0 mA max. 

Power supply for LCD drive (Recommended) (Vdd — Vq) 

Du=1/16 

at Ta=0°C 5.4V typ. 

at Ta=25°C 4.8V typ. 

at Ta=50°C 4.0V typ. 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




OV 


Power supply 


2 


Vdd 




5V 


3 


Vo 






4 


RS 


H/L 


L: Instruction code input 

H: Data input 


5 


R/W 


H/L 


H: Data read (LCD module^PU) 
L: Data write (LCD module-HMPU) 


6 


E 


H, H^L 


Enable signal 


7 


DBO 


H/L 


Data bus line 

Note (1), Note (2) 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DBS 


H/L 


11 


DB4 


H/L 


12 


DB5 


H/L 


13 


DBS 


H/L 


14 


DB7 


H/L 



Note: 

In the H 044780, the data can be sent in either 4-bit 2-operation or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MPU's. 

(1) When interface data is 4 bits long, data Is transferred using only 4 
buset of DB,~DB, and DBo~DB3 are not used. Data transfer 
between the HD44780 and the MRU completes when 4-bit data is 
transferred twice. Data of the higher order 4 bits (contents of 
DB,,~DB, when interface data is 8 bits long) is transferred first 
and then lower order 4 bits (contents of DB^ ~DB3 when interface 
data is 8 bits long). 

(2) When interface data is 8 bits long, data is transferred using 8 data 
buses of DB. ~DB, . 




□□□□ 

□□□C 
□□□□ 



'□□ 
DC 
□□ 



Unit: mm 



□□□□□ 
□□□□□ 



Fig. 1 Display pattern 
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Unit: mm 



156.0 ±0.3 




174.5 ±U1 



Fig. 2 External dimensiont 




Fig. 3 Block diagram 





Vdd 


L C M 


Vo 




Vss 



( + 5V) 




Vdd 



(-SV) 

VsD-^O- I^ ^biving voltage 
VR: 10kn~20kn 



Fig. 4 Power supply 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


' 1 

Unit 


Enable cycle time 


tcyc 


Fig. 5, Fig. 6 


1.0 






MS 


Enable pttlse width 


PwEH 


Fig. §, Fig. $ 


450 






ns 


Enable rise/fall time 




Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


tODR 


Fig. 6 






320 


ns 


Data set up time 


^DSW 


Fig. 5 


225 






ns 


Hold time 


tH 


P ig. S , Fig. fi 


10 






ns 



R/W 



DBo~DB7 





i 2.2V 


2.2V 




1^ 0.6V 


0.6 V 



1 



0.6V 



tz. 



X 



PW'Eff 



2.^V 
O.SV 




2.2V 
0.6V 



2.2V\y \/i.ZV 
X Valid Data V 

o-ev/^ Ao.sv 



tDSW 



IH 



terc 



Fig. 5 Interface timing (data write) 



(1.6V 



RS 



R/W 



DBo-DB? 



X 



2.2V 

0.6V 



tAS 



1-2.2V 



/ST- 

ftiV/ 



^ 2.; 
0.6V — 



tH 



2.2V 



;.2V 

-{£/ 



2.4V\-,i' V/2.4V 
Xl Valid Data / 



tcrc_ 



Fig. 6 I nterface timing (daita read) 
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■ 80-Position alpha-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size 182W x 33.5H x 13D (max) mm 

Effective display area 154.4W x 15.8H mm 

Character size (5x7 dots) 3.2W x 4.85H mm 

Pitch s!? mm 

Dot size 0.8W x 0.65H mm 

Weight . about 65g 

ABSOLUTE MAXIMUM RATINGS 





mm. 


max. 


Power supply for logic (Vdd —Vss) 





7.0V 


Power supply for LCD drive (N/qd-Vq). 


. . . 


13.5V 


Input voltage (Vj) 


• Vss 


Vdd V 







50° C 




-20 


70° C 



ELECTRICAL CHARACTRISTICS 
Ta=25°C, Vc,D=5.0V ±0.25V 

Input "high" voltage (V|h) 2.2V min. 

Input "low" voltage (Vil) 0.6V max. 

Output high voltage (Vqh) (-loH=0.2mA) . . . 2.4V min. 

Output low voltage (Vql) ('ol=1 ^mA) 0.4V max. 

Power supply current do d) (Vqd^^.OV) . . . 0.5mA typ. 

3.0mA max. 

Power supply for LCD drive (Recommended) (Vod^^o) 

Du=1/16 

at Ta=0°C 5.4V typ. 

at Ta=25°C 5.0V typ. 

at Ta^SO°C 4.0V typ. 

OPTICAL DATA See page 6 



[ 



4ix2 Characters 



I 



INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Fufiiition 


1 


Vss 




OV 


Power supply 


2 


Vdd 




5V 


3 


Vo 






4 


RS 


H/L 


L: Instruction code input 
H: Data input 


5 


R/W 


H/L 


H. Data read (LCD module-HVIPU) 
L: Data write (LCD module-^-MPU) 


6 


E 


H, H-»-L 


Enable signal 


7 


DBO 


H/L 


Data bus line 

Note (D.Note (2) 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DB3 


H/L 


11 


DB4 


H/L 


12 


DBS 


H/L 


13 


DB6 


H/L 


14 


OB7 


H/L 



Nota: 

In the HD44780, the data can be sent in either 4-bit 2-operation or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit MRU's. 

(1) When interface data is 4 bits long, data is transferred using only 4 
buses of DB^~DB, and DBo^-DBj are not used. Data transfer 
between the HD44780 and the MRU completes when 4-bit data is 
transferred twice. Data of the higher order 4 bits (contents of 
DB4~DB, when interface data is 8 bits long) is transferred first 
and then lower order 4 bits (contents of DB, ^083 when interface 
data is 8 bits long). 

(2) When intarface data is 8 bits long, data is transferred using 8 data 
buses of DBg~DB, . 




Unit: mm 



□□□□□ 
□□□□□ 
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Fig. 1 Display pattern 
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Unit: mm 




i>i:i.^±ii..i 

175,(1+11.3 
18.2.0 1 1,0 



Fig. 2 External dimensions 



R/W 
RS 

DBO 

DB' 

Vdd 
Hi 

Vss 



'1 - 



0{ 



HD44H)0 



Fifl. 3 Block diagram 





Vm 


L C M 


Vo 




Vss 



Vdp~ Vt 



( +5V) 



Vdd 



VR 



(-5V) 

Vod-Vq: LCD driving voltage 
VR: 10kn~20kn 



Fig. 4 Powr wipply 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


Unrt 


Enable cycle time 


tcyc 


Fig. 5, Fig. 6 


1.0 






MS 


Enable pulse width 


PwEH 


Fig. 5, Fig. 6 


450 






ns 


Enable rise/fall time 




Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


tODR 


Fig. 6 






320 


ns 


Data set up time 




Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 


10 






ns 



RS 



R/W 



DBo~DB7 



2.2V 
0.6V 



:iv^/- 



i.is 



0.6V 



J- " 



2V 
0.6V 



2.2 V 
0.6V 



tPSH' 



/-0.6V 



iH 



tH 



lei 



^\ Valid D«ta 



2V 
6V 



0.6V 



Fig. S Interface timing (data write) 



RS 



R/W 



DBo-DB? 



X 



2.2V 
0.6V 



2.2 




I AS 



7 -2.2V 



U.6V/ 



2.2V 



o.6V--\:- 



tUDK 



^l^.2V 



!.2V 



X Valid Data / 



4V 
4V 



tCYC 



Fig. 6 I nterface timing (data read) 
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■ 64-Position alpha-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 

MECHANICAL DATA (Nominal dimensions) 

Module size 87W x 60H x 14D (max) mm 

Effective display area 61 .8W x 25. 2H mm 

Character size (5x7 dots) , . , ..... 2.95W x 4.1 5H mm 

Pitch ..... , .... , . . 3.55 mm 

Dot size 0.55W x 0.55H mm 

Weight about 60g 

ABSOLUTE MAXIMUM RATINGS 





mm. 


max. 


Power supply for logic (Vpo —Vss) 





7.0V 


Power supply for LCD drive (Vq q — Vq ) 


. . . . 


13.5V 


Input voltage (V)) 


•■ Vss 


Vdd V 


Operating temperature (Ta) 





50° C 


Storage temperature (Tstg) ......... 


-20 


70° C 



ELECTRICAL CHARACTRISTICS 

Ta=25°C, Vdd=5.0V+0.25V 

Input "high" voltage (V|h) 2.2V min. 

Input "low" voltage (Vil) 0.6V max. 

Output high voltage (Vqh) (-loH=0-2ttiA) . . 0.6V max. 

Output low voltage (Vqu) (loL=1-2mA) 0.4V max. 

Power supply current do d) (Vdd=5.0V) . . . 0.5mA typ. 

3.0mA max. 

Povwer supply for LCD drive (Recommended) (Vdq— Vq) 

Du=1/16 

at Taf=0°C 5.5V typ. 

at Ta=25°C 5.0V typ. 

at Ta=50°C 4.0V typ. 

OPTICAL DATA See page 6 



i 



16 mm:-r . . 

4 Llr-fc , 



INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




OV 




2 


Vdd 




5V 


Power supply 


3 


Vo 








4 


RS 


H/L 


L: Instruction code input 
H: Data Input 


5 


R/W 


H/L 


H: Data read (LCD modi4e-*R«PU) 
L: Datswcrite (LCD m#Mtt^lPU) 


6 


E 


H, H^-L 


Enable signal 


7 


DBO 


H/L 






8 


DB1 


H/L 






9 


DB2 


H/L 






10 


DB3 


H/L 


Data bus line 

Note (D.Note (2) 


11 


DB4 


H/L 


12 


DB5 


H/L 






13 


DB6 


H/L 






14 


DB7 


H/L 







Note: 

In the HD44780, the data can be sent in either 4-bit 2-operation or 
8-bit 1 -operation so that it can interface to both 4 and 8 bit IVIPU's. 

(1) When interface data is 4 bits long, data is transferred using only 4 
buses of DB^~DB, and DBo~DB3 are not used. Data transfer 
between the HD44780 and the MPU completes when 4-blt data is 
transferred twice. Data of the higher order 4 bits (contents of 
DB4~DB, when interface data is 8 bits long) is transferred first 
and then lower order 4 bits (conterits of DBg/^DB, when interface 
data is 8 bits long). 

(2) When interface data is 8 bits long, data is transferred using 8 data 
buses of DB„~DB, . 




□ 
□ 
□ 
□ 

.3 

"^ 

-J 

"Q 

.-□ 



Uttit: mm 



Fig. 1 Display pattern 
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Hi-mcMi 



14-01.11 




Unit: mm 



Fig. 2 External dimensions 



-N 



E - 

R/W- 
RS - 

DBO 
DB7 
Vss- 
V,. 

Van- 



^ HD441' 



I . 1 



Fig. 3 Block diagram 





Vdb 


L C M 


Vo 




Vss 



(+5V) 



Vb-b-Vo 



VR 



Fig. 4 Power supply 



(-5V) 

Vdd-Vq: LCD driving voltage 
VR: 10kn~20kn 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


Unit 


Enable cyetetlme 


*cyc 


Fig. a. Fig. 6 


1.0 






JUS 


Enable pulse width 




Fig. S, Fig. 6 


'^0 






ns 


Enable rise/fall time 




Fig. 5, Fig. @ 






25 


ns 


RS, R/W set uptime 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 




Fig. 6 






320 


ns 


Data set up time 


^DSW 


Fig. 5 


225 






ns 


Hold time 




Fig. 5, Fig. 6 


10 






ns 



RS 



R/W 



DBo~DB7 



X 



2.2V 
0.6V 



tAS 



^ ^a.6V 



2.2V 
0.6V 



X 



FWeh 



2.2V 
0.6V 




2.2V 
0.6V 



iflSlf 



tH 



0.6V 



tEJ 



Valid Data 



2.2V 
0.6V 



tCYC 



Fig. 5 I nterface timing (data write) 



0.6V 



RS 



R/W 




Fig. 6 Interface timing (data read) 
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GRAPHIC LCD MODULE 



HD 61830 Graphic LCD Controller 



■ Display Controller and Character Generator for 
Liquid Crystal Dot l\/latrix Graphic Display Systems 

The HD61830 receives the display data from a microcom- 
puter and stores them in an external RAM . It converts these 
data into the serial display pattern, and transfers them to 
the LCD drivers. 

Two kinds of display modes are available: 

The Semf-©raphic mode and the Full-Graphic mode. 

FEATURES 

■ Full-Graphic mode with 512,000 dots 

■ Semi-Graphic mode with 192 characters by the internal 
character generator ROM, plus 4,000 characters by an 
external ROM 

■ Display Duty of 1/128 min. 

■ Other functions controlled by the microcomputer 
Scroll 

Cursor ON/OFF/Blink 
Display Clear 

■ 60-pin flat plastic package 

■ Single 5V power supply 

■ TTL compatible inputs and outputs 




BLOCK DIAQRAM 



MA 

CL1 CL2 MB FLM 



DB„ - DB7 



CS, E, RS 



Dot 

counter 



Dot 

register 



(1) 



Refresh 
address (2) 



Cursor 
address 



Cursor 
data 

generator 



internal 
ROM 



MPX 



Function 

control 

signal 



OSC 



IMDS-MU7 



. ' external 
"H ROM 
I 

U- - 



D1 (1 MHz max.) 



D2(1MHz max.) 



GP„ SYNC 



0HIT4ONt 
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■ 239dot (W) X 20 dot (H) graphic and alpha-numeric display 

■ Control LSI HD61 830 attachment type 

MECHANICAL DATA (Nominal dimensions) 

Module size 220W x 53H x 15D (max) mm 

Effective display area 163W x 17H mm 

Number of dots 239W x 20H dot 

Dot size 0.55W x 0.55H mm 

Pitch 0.65W X 0.65H mm 

Weight . about 1 0Og 

ABSOLUTE MAXIMUM RATINGS 





mm. 


max. 







7.0 V 


Power supply for LCD drive (Vdd ~Vee) . 


. . 


13.5V 




Vss 


VddV 


Operating tern perature lTa) ■ ■ , • • 


. . 


50° C 


Storage temperature (Tstg) 


-20 


60° C 



ELECTRICAL CHARACTRISTICS 

Ta=25°C, Vdo=5.0V±0.25V, Vee=-5.0V±0.25V 

Input "high" voltage (Vih) 0.7 x VqdV min. 

Input "low" voltage (Vil) 0.3 x VqdV max. 
Clock frequency (fcL2) 210 KHz min. 

300 KHz typ. 

390 KHz max. 

Power supply current ( Id d) - 3mA typ. 

Hee) Inn A 

Dj, D2=GND, fcL2=300 KHz 
Power supply for LCD drive (Recommended) (Vq— V^^) 

Du=1/20 

at Ta= 0°C 5.5V typ. 

at Ta=25°C 5.0V typ. 

at Ta=50°C 4.0V typ. 



[ 



[ HIIBCHI H25i5 
I FULL DOT LCH 



/R am I J, 7 



INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


FLM 


H 


The FLM single indicates the beginning 
of each display cycle. 


2 


M 


H/L 


Control signal for a.c. driving 


3 


CL1 


H^L 


The CL1 latches the serial data in the 
shift registers. 


4 


D1 


H/L 


Serial row data 


5 


CL2 


H-»L 


Clock signal for shifting the serial data 


6 


Vdd(+5V) 




Power supply for logic circuit 


7 


Vss(GND) 




Ground 


8 


Vee(-5V) 




Power supply for LC driving 


g 






Operating voltage for LC driving 


10 


NC 




No connection 



OPTICAL DATA See page 6 



Unit: mm 



155.i5'239 dot I 



□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 



If- 



Fig. 1 Display pattern 



□ 
□ 
□ 
□ 
□ 
□ 



i 



220tl.H 



..iS;fc8a 



Unit: mm 




y. B ' u u u u u u u 



Fig. 2 External dimensions 
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CLl 
CL2 
M 



V££ - 

FLM - 
DI ■ 



I I 



n n 



Fig. 3 Block diagram 





Vdu 




Vo 


L C M 


Vss 




Vee 



V'o- Vee 



( + 5V1 



VR 



1 



( - 5V ) Vq-Vee : LCD driving voltage 
VR: 10kn~20kr2 



Fig. 4 Power supply 



TIMING CHARACTERISTICS 



Item 


Symbol 


min. 


typ. 


max. 


Unit 


Clock frequency 








500 


KHz(Note 1) 


Clock pulse width 
(High level) 


tcWH 


800 






ns 


Clock pulse width 
(Low level) 


tcwL 


800 






ns 


Clock set up time 


tcsu 


500 






ns 


Data set up time 


tsu i 300 






ns 


FLM set up time 


tpsu 


300 






ns 


M delay time 




-1000 





+1000 


ns (Note 2) 


FLM hold time 


tpH 


r 






ns 


Data hold time 


^DH 


300 






ns 



Note 1 . Optimum frequency for the highest contrast is different by the type of module. 
Note 2. Timing of M signal to CLl may be in the range of ±1000ns. 

Note 3. In adjusting FLM frequency, avoid setting it around the commercial frequency (50Hz+2Hz or 60Hz iZHz) to prevent LCD flicker. 
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CLl 



FLM 



CL2 



Dl 



V,H-C 

/ ^ tFSU 



■VlH 



- V;h 



A 



V;h- 



Fig. 5 Interface timing (data wrila) 



V^j^^C \ / \ / 



Vj» : 0.7 X Vno 

l'/i:o.3xv/)o 



)C 



CLl 

CL2 
Dl 



Jl 



-M- 



T/240 



juuinjui 



X20 



0.63rasSTS1.25ms 



X 1 



Jl 



"JlfTJlhiUl 



Oi ** o 

>■ 



CO 



X2 



FLM 



FLM 



20 XT 



Note: Data on Y240 is not indicated. 



Fig. 6 Interface timing (ifata rml) 



58 



HITACHI 



LM200 



■ 240 dot (W) X 64 dot (H) graphic and alpha-numeric display 

■ Control LSI HD61830 attachment type 

MECHANICAL DATA (Nominal dimensions) 

Module size 180W x 751-1 x 15D (max) mm 

Effective display area 132Wx39Hmm 

Number of dots 240W x 64H dot 

Dot size 0.48W x 0.48H mm 

Pitch 0.S3W X 0.53H mm 

Weight . about 150g 



ABSOLUTE MAXIMUM RATINGS 



mm. 



max. 
7.0 V 
13.5V 
VddV 
50°C 
60°C 



Power supply for logic (V^q — Vgs) ...... 

Power supply for LCD drive {Vqd — Vee) ... 

Input voltage (V,) Vss 

Operating temperature (Ta) 

Storage temperature (Tstg) —20 

ELECTRICAL CHARACTRISTICS 

Ta=25°C, Vdd=5.0V±0.25V, Vee=-5.0V±0.25V 

Input "high" voltage (Vjn) 0.7 x VddV min. 

Input "low" voltage (Vi|_) O.SxVDDVmax. 

Clock frequency (fcL2) 390 KHz min. 

460 KHz typ. 

520 KHz max. 

Power supply current (Idd) 5mA typ. 

(Di, D2=GND, fcL2=460 KHz) 
Power supply for LCD drive (Recommended) (Vq -V^e) 

Du=1/32 

at Ta= 0°C . 7.0V typ. 

at Ta=25°C . . . 6.5V typ. 

at Ta=50°C . . . , . , 5.8V typ. 

OPTICAL DATA See Page 6 



245 

-H 

J2 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level" 


Function 


1 


DI 


H/L 


Serial row data 


2 


FLM 


H 


The FLM signal Indicates the beginning 
Of each display cycle. 


3 


M 


H/L 


Control signal for a.c. driving 


4 


CL1 


H^L 


The CL1 latches the serial data in the 
shift registers. 


5 


CL2 


H->L 


Clock signal for shifting the serial data 


6 


D2 


H/L 


Serial row data 


7 


Vdd(+5V) 




Power supply for logic circuit 


8 


Vss(GND) 




Ground 


9 


Vee(-5V) 




Power supply for LC driving 


10 


Vo 




Operating voltage for LC driving 



Unit: mm 

0.53 



0.48 



127.15(240dot) 



0.05 



□ □□□ 

□ □□□ 

I 

I 
I 



□□ 
□□ 

□'□ 
□□ 



Fig. 1 Display pattern 



Unit: mm 



Fig. 2 External dimensions 
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CLl 
CL2 
M 



Vss 



Q; o- 



Fig. 4 Block diagram 





Vdv 






LCM 


Vss 







( + 5V) 



VH 



7^7 -- 



(-5V) 



Vq-Vee- LCD driving voltage 
VR: lOkn-lOkifl 



Fig. 5 PovKsr supply 



TIMING CHAIACTERISTICS 



Item 


Symbol 


mift. 




max. 


Unit 


Clock frequency 


^CL2 






500 


KHz (Note 1) 


Clock pulse width 
(High level) 




800 






ns 


Clock pulse width 
(Low level) 




800 






ns 


Clock set up time. 


tcsu 


500 






ns 


Data set up time 




300 






ns 


iFLM set up time 




300 






ns 


M delay time 


^DM 


-1000 





+1000 


ns (Note 2) 


FLM hold time 


tpH 









ns 


Data hold time 


^DH 


300 






ns 



Note 1 . Optimum frequency for the highest contrast is different by the type of module. 
Note 2. Timing of IVl signal to CLl may be in the range of +1 000ns. 

Note 3. In adjusting FLM frequency, avoid setting it around the commercial frequency (50Hz±2Hz or 6OH2 ±2Hz) to prevent LCD flicker. 
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CLl 



FLM 



CL2 



D2 



\ 



' VlH 



ViL 



■ViL 



Fig. 6 Interface timing (data viHlt«} 



ViH : 0.7 X Vdd 



X 



CLl 



T/24Q 



JlTLnJULTL' 



Dl 



m 



FLM 



i_r 



X 32 



0.45ms«TSn.62ms 



X I 



"jinjinm 



1 P4 L 



CM CM 



X2 



X64 



X 3.1 



X 34 



FLM 



32 XT 



Fig. 7 Interface timing (data read) 
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■ 479 dot (W) X 1 9 dot (H) graphic and alpha-numeric display 

■ Control LSI HD61 830 attachment type 

MECHANICAL DATA (Nominal dimensions) 

Module size 290W x 60H x 13D (max) mm 

Effective display area 245W x 19H mm 

Number of dots 479W x 24H dot 

Dot size 0.43W x 0.55H mm 

Pitch 0.48W X 0.6 H mm 

Weight about 1 50g 

ABSOLUTE MAXIMUM RATINGS 

min. max. 

Power supply for logic (Vdd —Vss) 7.0V 

Power supply for LCD drive (Vdd -Vee) . ■ ■ 13.5V 

Input voltage (Vj) Vgs VdqV 

Operating temperature (Ta) 50°C 

Storage temperature (Tstg) —20 60°C 

ELECTRICAL CHARACTRISTICS 

Ta=25°C, Vdd=5.0V±0.25V, VEE=-5.0Vii0.25V 

Input "high" voltage {V|h) 0.7x VdqV min. 

Input "low" voltage (Vil) 0.3 x Vd^V max. 

Clock frequency (fcL2) 230 KHz min. 

350 KHztyp. 

460 KHz max. 

Power supply current (Id d) 4mA typ. 

(I^e) 2mA max. 

(Di, D2=GND, fcL2=350 KHz) 
Power supply for LCD drive (Recommended) (Vq— Vee) 

Duty = 1/24 

at Ta= 0°C 6.0 V typ. 

at Ta=25°C 5.4 V typ. 

at Ta=50°C 4.4 V typ. 

OPTICAL DATA See page 6 




INTERNAL PIN CONNECTION 



Pin No. 


Symbol 


Level 


Function 


1 


FLM 


H 


The FLM signal indicates the beginning 
of each display cycle. 


2 


M 


H/L 


Control signal for a.c. driving. 


3 


CL1 


H->-L 


The CL1 latches the serial data in the 
shift registers. 


4 


D1 


H/L 


Serial row data 


5 


D2 


H/L 


Serial row data 


6 


CL2 


H->L 


Ctock signal for shifting the serial data 


7 


Vdd(+5V) 




Power supply for logic circuit 


8 


Vss(GND) 




Ground 


9 


Vee(-5V) 




Power supply for LC driving 


10 


Vo 




Operating voltage for LC driving 



Unit: mm 



229.87 (479dol) 



□ □□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 



□ □□□ 



Fig. 1 Display pattern 
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4.0 ±0.5 



14.5±0.5 



5-#35 



Fig. 2 External dfanWHlons 



Unit: mm 
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Fig. 3 Comparison of display and data Note: Y480 is a dummy line. 
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Fig. 4 Block diagram 
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Fig. 5 Power supply 



(-SV) Yo-Vgg: LCD driving volta^ 
VR: 10kn~20kn 



TIMING CHARACTERISTICS 



Iterti 


Symbol 


min. 


typ. 


max. 


Unit 


Clock frequency 








500 


KHz<Note 1) 


Clock pulse width 
(High level) 




800 






ns 


Clock pulse width 
(Low level) 


^CWL 


800 






ns 


Clock set up time 


^CSU 


500 






ns 


Data set up time 


tsu 


300 






ns 


FLM set up time 


ipsu 


300 






ns 


M delay time 


^DM 


-1000 





+1000 


ns (Note 2) 


FLM hold time 











ns 


Data hold time 




300 






ns 



Note 1 . Optimum frequency for the highest contrast is different the type of module. Note 3. In adjusting FLM frequency, avoid setting it around 

Nott 2. Timing of M signal to CLl may be in the range of ±1000ns. commercial frequency (50Hz±2Hz or 60Hz ±2Hz) 

to prevent LCD flicker. 
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Fig, 6 I nterface timing (data write) 
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■ 8 position alpha-numeric display 

■ Built-in control LSI I-ID44780 type (see page 7) 
MECHANICAL DATA (Nominal dimensions) 

Module size 84W x 44H x 15D (max.) mm 

Effective display area 61 W x 15.8H mm 

Character size (5x7 dots) 6,7W x 9.4H mm 

Pitch 7.4 mm 

Dot size 1.3W x 1.3H mm 

Weight about 25 g 

ABSOLUTE MAXIMUM RATINGS min. max. 

Power supply for logic (VoQ-N/gg) 7.0V 

Power supply for LCD drive 

(Vdd-Vo) 13.5V 

Input voltage (V,) Vgg Vd^V 

Operating temperature (TJ +50°C 

Storage temperature (Jstg) -20 +70''C 



ELECTRICAL CHARACTERISTICS 

Ta = 25°C, Vdd = 5.0V ±0.25V 

Input «high» voltage (V|h) 2.2V min. 

Input «low» voltage (ViJ 0.6V max. 

Output «high» voltage (Vqh) (-'oh = 0.2mA) .. 2.4V min. 

Output «low» voltage (Vql) (Iql = 1 ^mA) 0.4V max. 

Power supply current (Idd) (Vdq = 5.0V) 0.5mA typ. 

3.0mA max. 
Power supply for LCD drive (Recommended) 

(Vdd- Vo) DU = 1/8 

atTA = 0°C 4.2V typ. 

atTA = 25°C 3.8V typ. 

atTA = 50°G 3.3V typ. 

OPTICAL DATA See page 6 




Internal Pin Connection 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




OV 




2 






5V 


Power Supply 


3 


Vo 








4 


RS 


H/L 


L: Instruction code output 
H: Data input 


5 


R/W 


H/L 


H : Data read (LCD n»xlule-MPU) 
L: Data write (LCD moduie-MPU) 


6 


E 


H,H-L 


Enable signal 


7 


DBO 


H/L 






8 


DB1 


H/L 






9 


DB2 


H/L 






10 


DB3 


H/L 


Data bus line Note 1 , Note 2 


11 


DB4 


H/L 






12 


DBS 


H/L 






13 


DB6 


H/L 






14 


DB7 


H/L 







Note: 

In the HD447^:, Jie cM wi be sent in either 4-blt 2-operatlon or 8^bit 1 
operaUon m that tt can IMertace to both 4 and 8 bit MPU's. 

(1) When interface data is 4 bits long, data is transferred using only 4 
buses of DB4 » DB7 and DBg » DB3 are not used. Data transfer 
tjetween the HD44780 and the MRU completes when 4-bit data is 
transferred twice. Data of the higher order 4 bits (contents of DB4 
~ DB7 when interface data is 8 bits long) is transferred first and 
then lower order 4 bits (contents of DBg « DB3 when interface data 
is 8 bits long). 

(2) When interface data Is 8 bits long, data is transferred using 8 data 

buses of DBj, ~ DBy. 



1.3- 
1.35 



Unit: mm 
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□□ 
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□□ 
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Fig. 1 Display twttern 
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Unit: mm 
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Fig. 2 External dimensions 




Fig. 3 Block diagram 
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Fig. 4 Power supply 
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Vdd-Vq : LCD driving vol 
VR: 10kn~20kn 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


Unit 


Enable cycle time 


'eye 


Fig. 5, Fig. 6 


1.0 






MS 


Enable pulse width 


PwEH 


Fig. 5, Fig. 6 


450 






ns 


Enable rise/fall time 


*Er. ^Ef 


Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


^DDR 


Fig. 6 






320 


ns 


Data set up time 


*DSW 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 


10 






ns 




tcrc 



Fig. 5 Interface timing (data write) 
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Fig. 6 Interface timing (data mdl 
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■ 20 position alplia-numeric display 

■ Built-in control LSI HD44780 type (see page 7) 
MECHANICAL DATA (Nominal dimensions) 

Module size 182W x 33.5H x 13D (max.) mm 

Effective display area 154.4Wx 15.8H mm 

Character size (5x7 dots) 6.7W x 9.4H mm 

Pitch 7.4 mm 

Dot size 1 .3W X 1 .3H mm 

Weight alwut 65 g 



ABSOLUTE MAXIMUM RATINGS 


min. 


max. 


Power supply for logic (Vqd- Vgg) 





7.0V 


Power supply for LCD drive 






(Vdd-Vo) 





13.5V 


Input voltage (Vqd) 


Vss 


VddV 


Operating temperature (T^ 





50°C 


Storage temperature (Tstg 


-20 


70°C 



ELECTRICAL CHARACTERISTICS 

Ta = 25''C, = 5.0V ± 0.25V 

Input «high» voltage (V|h) 2.2V min. 

Input «low» voltage (ViJ 0.6V max. 

Output «high» voltage (Vqh) (-Iqh = 0.2mA) ... 2.4V min. 

Output «low» voltage (VqJ (Iql = 1 ^mA) 0.5mA typ. 

2.0mA max. 

Power supply for LCD drive (Recommended) (Vdq- Vq) 

DU = 1/8 

atTA = 0°C 4.2V typ. 

atTA = 25°C 3.8V typ. 

atTA = 50°C 3.3V typ. 

OPTICAL DATA See page 6 




Internal Pin Connection 



Pin No. 


Symbol 


Level 


Function 


1 


Vss 




ov 


Power Supply 


2 


Vdd 






3 


Vo 






4 


RS 


m. 


L: Instruction code output 
H: Data input 


5. 


R/W 


H/L 


H: Data read (LCD module-MPU) 
L: Data write (LCD module-MRU) 


6 


E 


H,H-L 


Enable signal 


7 


DBO 


H/L 


Data bus line Note 1 , Note 2 


8 


DB1 


H/L 


9 


DB2 


H/L 


10 


DBS 


H/L 


11 


DB4 


H/L 


12 


DBS 


H/L 


13 


DB6 


H/L 


14 


DB7 


H/L 



Note: 

In the HD44780, the data can be sent in either 4-bit 2-operation or 8-bit 1 
operation so that it can interface to both 4 and 8 bit MPU's. 

(1) When interface data is 4 bits long, data is transferred using only 4 
buses of DB4 = DB7 and DBg = DB3 are not used. Data transfer 
between the HD44780 and the MPU completes when 4-bit data is 
transferred twice. Data of the higher order 4 bits (contents of DB4 
« DB7 when interface data is 8 bits long) is transferred first and 
then low^ oreler 4 bite (contents of DBg OB3 when interface data 
is 8 bits long). 

(2) When interface data is 8 \xis long, data is transfened using 8 data 
buses of DBq = DB7. 



Unit: mm 
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Fig. 1 Display pattern 
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Unit: mm 




Fig. 2 External dimensions 




Fig. 3 Block diagiraiii 
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Vdu-Vq : LCD driving voltage 
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Fig. 4 Power supply 
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TIMING CHARACTERISTICS 



Item 


Symbol 


Test condition 


min. 


typ. 


max. 


Unit 


Enable cycle time 


^cyc 


Fig. 5, Fig. 6 


1.0 






MS 


Enable pulse width 


PwEH 


Fig. 5, Fig. 6 


450 






ns 


Enable rise/fall time 




Fig. 5, Fig. 6 






25 


ns 


RS, R/W set up time 


tAS 


Fig. 5, Fig. 6 


140 






ns 


Data delay time 


tODR 


Fig. 6 






320 


ns 


Data set up time 


^DSW 


Fig. 5 


225 






ns 


Hold time 


tH 


Fig. 5, Fig. 6 


10 
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Fig. 5 Interface tinting ii^nlet «KiMi 
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F ig . 6 I nterf aoe timing (data read) 
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7-Segment LCD's 



for Industrial Applications 



A detailed catalogue of these LCD's is available 
on request. 

These standard LCD's for industrial applications are func- 
tion- and pirNBWnpatfble with other brands commonly avai- 
lable. 

TECHNICAL DATA 





Standard Temperature Range 


Extended Temperature Range 




Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Operating Temperature 


-10°C 


25°C 


+60°C 


-20°C 


25°C 


-l-80°C 


Storage Temperature 


-20°C 




+60°C 


-20°C 




+80°C 


Input Voltage 


3.0V 


5.0V 


6.0V 


4.5V 


5.0V 


6.0V 


Static Electricity 






lOOmV 






200mV 


Rise Time at 25°C 




50ms 


100ms 




45ms 


100ms 


Fall Time at 25°C 




110ms 


250ms 




50ms 


100ms 
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^SiB™n Pin Ho, 
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4 Digits, Height of Characters 17.8 mm 
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H1339C-C 
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4 1/2 Digits. Height of Characters 20.3 mm 



LCDs WITH TRIPLEX DRIVE 



Kiaaaaaaaa] 



H 12S8C 8 Digits, HaigM of CharacMia « mm 



H 2(74, 10 Digits, HaIgM of Chaiactsrs 6 mm 



mB.BEB.BB.BBB. 



Pinout for 
H 1258C 
H2674AND 
H 2739 
on request. 
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3 1/2 Dm* liMght of Characters 25.4 mm 




10 Digtts, Height of Characters 12 mm 




HD61602/3 - CMOS LO) DRIVER 
FEATURES 

■ Tvvooperalipnfli9^:Sta^ drive EHily or static 
and dynamic drive 

■ Two supply voltage modas: 3V (jr 5V 

■ Low current consumption 
30/iA typ- for 3V operation 
50^A typ. for 5V operation 

• Built-in power supply for LCD (Wver 

■ 8 bit data int^ace 

■ 51 »gmentoutptrts (64 se^nent outputs max.) 



BLOCK DIAGRAM 



Segment outputs 



1/2 Duly 
1/3 Duty 
1 1/3 Duty 



static and dynamic 




HD61603 



Static only 



80 Pin Flat Pack 
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HD6301/03 



8-Bit CMOS MPU 



HD6301 

■ 8-Bit CMOS Microcomputer System 
for LCD Module Application. 

■ Single-Chip Version 

The I-ID6301V0 is an 8-bit CMOS single-chip microconn- 
puter unit, Object Code compatible with the HD6801 . 4kB 
ROM, 128 bytes RAM, Serial Communication Interface 
(SCI), parallel I/O terminals as well as three functions of ti- 
mer on chip are incorporated in the HD6301V0. It is bus 
compatible with HMCS6800, provided with some addition- 
al functions such as an improved execution time of key in- 
struction plus several new instructions of operation to in- 
crease system throughput. The HD6301 VO can be expan- 
ded up to 65k words. Like the HMCS6800 farr ily, I/O level 
is TTL compatible with -I-5.0V single power supply. By 
using the Hitachi's 3fim CMOS process, low power con- 
sumption is realized. And as lower power dissipation mode, 
HD6301V0 has Sleep Mode and Stand-By Mode. So flex- 
ible low power consumption application is possible. 
FEATURES 

■ Object Code Upward Compatible with HD6801 Family 

■ Abundant On-Chip Functions Compatible with 
HD6801V0; 

' 4kB-R0M, 128 Bytes RAM, 29 Parallel I/O Lines, 
2 Lines of Data Strobe, 16-bit Timer, Serial Communi- 
cation Interface. 

■ Low Power Consumption Mode: Sleep Mode, 
Standby Mode 

■ Minimum Instruction Cycle Time 

lyu-s (f=1MHz), 0.67/AS (f= 1.5MHz), 0.5fis (f=2MHz) 

■ Bit Manipulation, Bit Test Instruction 

■ Protection from System Burst: Address Trap, 
Op-Code Trap 

■ Up to 65k Wortte Address Space 

■ Wide Operation Range 

Vcc = 3 to 6V (f=0.5MHz), f=0.1 to 1 .5MHz 

(Vcc = 5V ±10%), f = 0.1 to 2.0MHz (Vcc = 5V ±5%) 

HD6303 

■ 8-Bit CMOS Microcomputer System for LCD Module 
Application. Instruction Set compatible with HD6301 . 

■ Multi-Chip Version 
FEATURES 

■ Object Code Upward Compatible with the HD6800, 
HD6802, HD6801 

■ Multiplexed Bus (Dq = Dy/Ag = A^) 

■ Abundant On-Chip Functions Compatible with the 
HD6301 VO: 1 28Bytes RAM, 1 3 Parallel I/O Lines (includ- 
ing Timer, SCI I/O Terminals), 1 6-bit Timer, Serial 

Communication Interface (SCI) 

■ Low Power Consumption Mode: Sleep Mode, 
Stand-By Mode 

■ Minimum Instruction Cycle Time 

1/L6S (f=1MHz), 0.67^15 (f= 1.5MHz), 0.5/lis (f=2.0MHz) 

■ Bit Manipulation, Bit Test Instruction 

■ Error Detecting Function: Address Trap, Op-Code Trap 

■ Up to 65k Words Address Space 



PIN ARRANGEMENT 






V,, \T 












XTAL [2 




a sc, 


XTAL E 




3 AS 


EXTAL [3 




i sc. 


EXTAL [3 




^ fWI 


NMI ^ 






NMI ^ 




2I DofAo 


iRO. [| 




E p 


IRQ. [5 




3 D.'A, 


RES [T 




kI p 
si ' 


RES 




3 D/A, 


STBY [7^ 




a p . 


STBY [T 




a DyA, 


p E 




a P: 


P [I 






p n. 

p Oi 


HD6301 


SI p 

si] P , 


pH 
p |io 


HD6303 


32I D A 
ED D,- A, 


p |n 




^ P 


P, (n 






P ; El 




ii p„. 


P. -. El 




H A, 


Pn 01 




^ p.i 


p , Ih 




1 A, 


P|l E 




si Pi 


p., Gi 




2I A,„ 


p, [w 




^ p,. 


p, Qi 




iA„ 


P.3 01 




^ Pii 


p,. E 




iA,., 


in 




3 p« 


p,. Ei 




Ea,, 


Ei 




i P4. 


p,5 Ei 




iA„ 


p 13 




ip., 


p,, Es 




iA„ 


p. ^ 




E Vcc 

















BLOCK DIAGRAM 



sc, " 



HD6301 



4k xB 
ROM 



D,/A, 

IVA, . 
RiW . 



Address/ 

Data 

Buffers 



en 



A.a« 



Address V 
Buffers 



HD6303 



i£ 



HITACHI 



73 



